A b s t r a c t -The response of an electrostatic probe is examined with reference to a planar spacer. The study involves the numerical calculation of the probe A-function, from which responserelated characteristic parameters can be derived. These parameters enable the probe detection sensitivity and spatial selectivity to be quantitatively assessed. Evaluation is undertaken with reference to spacer thickness, dielectric permittivity and the proximity of the spacer to other electrodes.
INTRODUCTION
Throughout the 1980's extensive studies were undertaken on the measurement of the surf ace charge which accumulates at a gaslspacer interface. In an attempt to quantify such charge, the majority of experimental studies employed small electrostatic field probes to scan across the dielectric surface. Owing to mechanical requirements, each probe consists essentially of a long cylindrical shaft at earth potential, with a circular conducting disc insulated from but mounted coaxially at the end of the shaft. The potential of this disc/ sensor-plate is floating. Charges are electrostatically induced on the sensor plate by the ambient surface charge, and hence as the probe is moved parallel to the surface the potential of the sensor plate changes. The probe sensor-plate the present study, the influence of the probelspacer geometry and dielectric permittivity upon the A-function is examined. Thereafter this knowledge enables the response of the probe with respect to detection sensitivity and spatial resolution to be discussed.
THE A-FUNCTION
Pedersen's A-function relates the charge induced on the probe to the surface charge density at the dielectric interface [l] . If it is assumed that the volume charge density within the solid dielectric is zero, then this relationship can be expressed as
where q is the charge induced on the sensor plate; U is the surface charge density on the surface element dA of A o , the surface of the solid dielectric. 
In the analysis

SYSTEM GEOMETRY
The actual geometry of the probe system used in this study is shown in 
F i n i t e t , d +. m
t -r produced essentially the same Xn(x) variations: see Table 1 . For this condition, we have two gaslsolid dielectric interfaces. To distinguish between these, we will identify the near interface with the subscript 'n' and the far interface with the subscript 'f'.
The Near Interface: The variation of An along the near interface is illustrated in Fig.2 for t = 100r, and 1 5 S 6 .
For increasing Er-values a marked reduction in An(0) is observed, see Fig.2a , while the opposite trend is to be seen for x 2 R, see Fig.2b . From these diagrams it is clear that the An-distribution can be related to two regions. In this context, it is useful to let Ani denote the &,-function within the area subtended by the probe; i.e. for 0 < x S R. In the same manner, we let An, denote the Xn-function outwith the area subtended by the probe: i.e. for x 2 R.
Similar calculations for t -10r and 
6
Although the Ano-values may appear to be insignificant in relation to the Anivalues, it should be borne in mind that this is not the complete picture with respect to induced-charge magnitudes.
If (x,y) represent cylindrical coordinates, see Fig.lb , then for a disc of constant surface charge density uo located at a dielectric interface, the induced charge q on the sensor plate is given by X q (~) 2?raoJ A ( x ' ,y)x'dx' ( 4 ) 0 where x' is a dummy variable, and a constant y represents a planar interface. In discussing the variation of q ( x ) , it proves convenient to introduce a detection sensitivity Se(X) defined by
The value of Sen(x) for specific x-values are listed in Table 2 , columns 2 and 3 . Owing to the product X(x,y)x in ( 5 ) , the large variation in An (0) 
Variation of Spn(X) for
Xf(R)
Xf ( These Xf features are reflected in the Sef(R)-values, see Table 2 , columns 4 & 5 , in that the Sef(R) contribution to the probe signal increases with reduction in dielectric thickness. The magnitude of Sef(lOR) is also influenced by the dielectric thickness, but not to the same degree as Sef(R).
Variation of Spf(x) for
The Xf characteristics are also evident in the variations of Sf(x), see Fig.4 . For t -r , S f(x) is similar to Spn(x), cf. Fig.4 with Fig.3 . However owing to the lack of a distinctive peak in Xfi, the form of P S f(x) for t -10r and t -lOOr is quite different; i.e. Xfi(x) now contributes < 5% to the probe signal.
P F i n i t e t , d = 0
Owing to the A-function boundary conditions, the existence of the plane electrode ensures that Xf = 0, and thus we have only the variation of An to consider.
For t = 100r, the influence of having d -0 is minimal, cf. Table 4 with Table   1 . However upon reducing the dielectric thickness to 1 0 r and thereafter to r , the influence of the plane conductor becomes evident in that Xno is reduced by several orders of magnitude, see Tables 4 and 1 . The significance of this reduction is best indicated by the corresponding variations of S (x), which are shown in Fig.5 , for apt and for various values of t. As t is reduced, there is a gradual transition from t 5 100r, for which Xno contributes > 80% of the recorded signal, to t = rwhere Xno contributes < 0.1%. A consequence of this increase in spatial selectivity is that the magnitude of the associated Sen(lOR) decreases by an order of magnitude, although the reduction in Sen(R) is less: Table 2 
